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^£ 3*1^ ^Hl^ ^-oi SJ-^V ^A^ ^^e]7ll- if-^ #*HH *ll 
2,X[ ^ 3.Tg ^ s z}-z}- ^-e}-^^ s}-# ^e) cflolEloil t4e} <g# ^7ll- 

cfs^ ^ ^1 ^ o> ^ aItV-aV til-g-^ n^}7) S*# $\*\$) rflo] 

*H1 ^ ^ £0} j^V 31°^ # A>-g-^ <£# ^ nflo] 

^Hl 3^ cflolEi ^BflS. ^ ^ c/l-, egAj- ^E^l^ $-# -UH ^ ^1 Sffl 

^ ^<*fl 4^- 2}-# ^l^i^- <3# ^Sl^l ^E^H^ #a!^, o] n] ^1 ^Aj- 

*}tt 5|-# #7l %#*! olulA]^- ^ofl ^^-*V ^EflS. H3_4^*Kr <3# 

#7l s}-# ajIa^I cfl*}: ^J£-& 7i#*Rr e^ eflxl^Ei; #7l §}-# ajia^] 

t}RV Ajt^ Aj-7l ellAl^E^l 7l^-*>Jl, #7l 5}-# 4flA^ *Kr n}^; 

^ #71 3j-# 431^3.-^°! ^ Aljr-g. H^I^H, #71 ^ E^ 5flAliE^l ^ #£ 
^Jil- 71^0.3. <3# ^Sl^l^l ^^*>7ll ^SJ-^JI, #7l 

^ ^OJll- #71 ^# AlEl7lS ^1^>^ 4flA^| A] J: AlEl-^-1- S^h^b ^^.S *v 

£ 3 

clAl^ 7H1S1", ^# <8# ^E^H^ 
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^^71 ^e^H^ ;#*| ^ {Apparatus and method for 

interfacing between image sensor and image processor} 

£l£: ^Bfl^ ^JL ^e) Al^uflo} ^-§- q-Bj-^flc}. 

£4a,4b ^ 4c ^ ^r^ofl if^ €*| ^r^ 31*1^ £| <^H^o] i4Ef^cf. 

301 : sl-^- 

302 : Sl^H^IM^ 

303 : ^ ^El7] 

304 : <SH ^IJl ^El-^- 

305 : 4*H Ef^ efl^l^E] 
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306 : *r°l^ 

401 : -ilJ: 31*1 iE} 

402 : ^ 3.71 31*1^ 

403 : ^ 3.71 31*1^ 

[tJ-^sl 

£ ^7\9\ sj-^- ^ ^ olB^lo]^ ' ^ ^ tij-^ofl ^ 7^o]x% . 

Al- ^ 2.ig zjz}- ^s]-*l^ sfo)- imaging sensor)^ ^ v%o)K\<A) ^ 

^Bl7l(image processor)!- ty-^-A l^sH^ ^ ^l?!^, ti l-§-^ £-*)l» 

^fl^*>7l $)*fl Stfjr ^Bl t-flolEjofl rtj-El- >g7fl o^ol 5j-4> ^ 

3 C-flolE^l- A}-g-*H ^51 C-flolE^l cflolE^ ^BflS ti>^Ol ^ ^ ol^ ^ 

# ^ Si 71^1- ^ oiEi^ol^ ^1 ^ yj-igofl ^tr 

H til 21 Cl^l^ 7HlSf ^ ^^21711- ^-*Hr #*1 HL^ a} ^ ofl ^ ^ ^ 

# -S-«fl If^M 0 H*ll- SH> V ^^oflA-1 o>^ SZL 5}-AV dl ol Ei # ^^}ZL, ZL 

HH^-I- A/D(analog to digital) ^ , ^ HH^* <*|aJ- ^ 
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^ (Image compression coding(JPEG,MPEG))^-S ^l7>*b -f-s^- 4^^- ^ 

^ISS. ^l^rb CCD(charged coupled device) °H*1 ^ CMOS (complementary 

metal oxide semiconductor) ^r-i-^b^f. 
<2i> CCD oH*] ^1^5] $H 3t±.% ^-4=- 7fl Hfl^ltr 

^€4. ^ Sr^V^f 91^ iH«flA| ^1*1-1- CCD ^ 

^ CCDS ^-n fe^r ^^^V» °1 -g-*H ^#71 s. ^W^-S. #^5Lb a^m ^-g-ofl 

<22 > CMOS °H*1 ^jHb z]- s^l-t}- iscfol o__e= ^ ^^7]# ^^\^ ^S^, CCD 

<23> °l&|tr CCD ^1^1^ ^ CMOS °H*1 zl t}-<$-s\JL A A^ A \ 

TT)-^ ^ ^ ^l^Jl, =L ^ O^cq 4^3. Alofl 



32-6 



4 

1020030040753 #^ ^*> : 2003/7/5 

<24> ^- 7 fl &zi\ s.7fl3g 2003-46878^ (^r^^ ^ : eM d J a] J: ^ 

V. 

5}-i^7> cf^ ^^-s] CCD<^1 tfl*f) ^ =§^ff-s] eH^ ai^» ^]^}7]^ 31 ^ A 

^ 7l#^r Z|7l Ej-ol^l X\s.7\ t±S. CCD^l Of^ ^°fl ^ &j-o]^ ^^^^S^ , 

CCD<^1 tfl-§-^ ^ Sfl^r A]Jr ^ ^1-1- 7flAl§>J7 ojl^ 

* ^7l5(- ^#0} cf^ $7fl*H Hi*r *fl^A} ^ S-^ojl ttj-e}- cfs 7 l ufl-g- 

tfl-§-*Kr tr^r <^^} A>-g-£l^ CCD<^1 *m OJAJ- ^ 

<25> £1^ ^Sflo] t^]ig ^Hl^ oj^l- aJJt Al^Efl^ M-b]-^^. 

JEAl^ ^1^(10)1- ^-Sfl <>H*l^r 5}-Aj- ^(H) T^o^ A/D 

7^ °J^Bl7l(12)a ^17VS)^^1, Cr]7H ^^^71(12)7]- l^ofl ^ 

^0.01]^ *\)o)o] sfl^CBayer color filter array pattern) M^7] 
(12)S. 9j7>^cf. 

<26> ojAj- *le|7l(12)°1M^ s|e] afloj iL#(Color filer array interpolation), ^ 

^flH^i-Ccolor matrix) , ^ii^ (color correction), ^ ^^(color enhancement) 

?§-2\ ojAj-^^S. T^t]". o]ufl Z| oJ^V S^jojo) Alj^ Mo]^ Aljri- ^>q.^ 

°JaJ- a] 3]-^- <gz)^ -^71 Si- a] ^o] V sync( vertical synchronization), 

H3l<y ^2] °"MA]£l ^Bfll- ^T^fe ^7]2r AjS^l 

hsync( horizontal synchronization), ^ A S)-^ ^7]S|-* M-Efi^^- 
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*±S.<& pixel.clock^.^ ^3*1 cfl*V ^ cfl o] e] pixel_data^ 

°3*<t elMEi-c- CCIR656, CCIR 601 (YUV spacers. 

* YUV 4:2:2 YUV 4:2:0^ ^BflS. ^-JlSV ^-(MPEG ^ JPEG)(13)^ 

ol^^ S o) 7 }£ ^ tLJrsJ. 3]-^^- 71^14. 

<27> ^i^-^ Hefl<y HH^fe H. efl °J 14)<*1| <a*l a) 3-^ ^, c^Tg ?HeW 

PC ^ Jl^S ^^^01^(15)1- 71^ t^]^ ?H^, PC ^ ^ ^i-t 

<28> cfl^-^-Sl 5>>& ^-t-°11 5}-^- #^ ^IJl^ vsync, hsync, pixel_clock, 

pixel_dataS ^S)^L, 3^ ^l^^l W ^ ^1^7} ^*fltH}. 

<29> 2Mb 1 - -M^ ^ ^1^a>^ ^ z}- s.^^ q-E^sH 

^ Z>o] Z}- ^SAV ^ ^ H.^ ^ ZL ^S^TT C-Ho]E|l-^ 7}^o) CfS^l ^^5] 
<30> £2^1 ^2fl^ ^1^(11)^1^ ^^7l(12)S. ^T^^Tfl M-Hf 

^H^. vsync, hsync, pixel_clock, pixel_data $H , s>^" *lH» 
*1H ^IJlfe SV^ €^1(11)^1 ^l^V 5.^1 x^s\ ^r^]A\ ^t}. 

<3i> ^(11)^ ^afl ^7}7\ ^^Ml^r ^H(ll)^ 

#^^r ^ A o v CCIR656, CCIR 601 i^(YUV spacers ^^JL 

^5l7l(12)^ ^1 ^-JlS} ^-^(13)^ ^Efls ^^1^1^ ^/t^ *>7fl 
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^4. ^ 4H(11)^ ifl^Mlfe i|4 z]}7]^7} ^4 SHr^ll tflJf^S] 

^3. 27fl ^ 37flS] 4°H« -f-*V Jg-a A}-§-3H 4ffl*1 vfl-¥-^l 31*1 

<32> ^-714 ^o] sj-^V ^12: a> ^5. <3 # H31<y£) ^7l aJJ: ^ hsync , 

vsync, pixel_clock^ x\o] > pixel.array^ 3.7], iflJfLS] °| 3 7l s] ^^fl -fHf, 

cr|5| ^Bfl^ uflolc^ -fflA^ *lH?r}^ ^ -f-A] aj-tgo| ^o]^- 7}a14. 

4*1^ ?H14 S^r ^l^Efl cgAj- ^7^ ^ $*\°\] ^o]^ 

<33> 4eM, ^-g-^ Sj-tf ^i(H)7> ^"^lfe ^^Mlfe ^51 71(12) vfl^ e-g- 

3^1 <^o V ^Jl^^ol ^oj-^^c Ir^-^-Jl ^1 ^^^71(12)4 ^fl 

^(11)4^ #^3^ ^^ofl o^A] cg^l- ^ S] 711- 7fl^7^1 Sflo) *>i=- 7> 

^lTll 51 ^^14. ^1 £fl-¥-^ ^ Si 7l ^ LSKLarge Scaled Integrated 

Circuit)^ ^7fls>7l nfl^-cH] Aj-tg-^ til-g-3f Al^lol ^t}. 

[t^ol ol=-ji7l- 7l#^j uZj-^fl] 

<34> ^. i^Tgo} o- S).^- ^ ^ <^Aj- ^ 51 711- i^-S-f^ cg^V AliEfl^A], 

2^} ^ 2.^ rt^ o^e-1 cf^ ^ $\X\o\] tfl o. ^ ^ ^ ^ eg 
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^.5.*) ^3-2.3. sH V ^n-H°fl tH-§-*Rr ^^7l# ^fl^Tjl^r ^.S.&°1 t\x]ig 7]- 

4Hl ^"71 ^BflS. 

^^71; ^7) S)-# ^H<>11 ^ ^iL« 7-^Hr ^ efl*l^Ei; #7l S|-# ^ofi 

cfl^T #7] ^ Ef<y efl^EH] 71^-^-Jl, ^"71 S)-# ^H^Kr p}o]5*; 

^ #7] 3j-# %:% ^IJLl- =tH1*M , #7] ^jUi ^ efl^&M 7-1^ ^iL# 

<38> M. i^o] ti]- BJ- 3175]- ^Al^ofl vc\M- Sj-Aj- ^E]7l 7i£] E| 3\] o] ^ 

#71 3Hh ^1>|S.-t-^ s 1 #^ -ilJ:^ vsync, hsync, pixel, clock, pixel_data # 
^l 0 !!^, #7l S|-# ^A-^oi] cfl^j. ^ii^ ^ ^7lS)- ^S<y vsync^l q-^ ^iL, 
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^-71^- ^IJl^l hsync^l ^ #7l pixel_clock^ ^ ^J±, #7l ^e)7l^ 

ISPClmage Signal Processing) 3jiL, ^ sfl^ ^2±, ^7] °H*1^1 ^ 

3.7} ^J±, * ^71 °1 u l *1 ^ ^ 371 ^iL!- ^HJ 

<4o> ^ «J-^ j±rj- w>^-^i*v ^aHH 4^- ^ ^sq. ^e)7] ?>sl ^e^H^ 

^ V *HH, #7l ^ E}-<y Efl^l^E^ -fflA) A] 3. 31*1^), 37] Ell*|^E| , ^ ^ 

#*HH, #7] <$\*\ -tls. ell^l^-b vsync^l ^ ^liLCvsync polarity), hsync^ ^■ 
A $ ^§Ji(hsync polarity), ^"7] pixel_clock^1 ^"-^ ^2i(pixel_clock polar ity) , ISP 
S.B. ^1, ^ JiTjSl sfl Bjofl rfl^l- 5L^-*>JL , #7l ^ 3.71 ell^l^E^ olnl 

^1^1 3711- M-E}i41^r width S^r^H, A J"7l ^ 37l ell^l^E^ °H*1 

$] ^3] 37l# M-El-xfl^ height ^IJl* 5Ltr^r^ ^-2-5. fVcf. 

<42> -M- ig-^Sl Jit} WfBJ-3] ^Al^oll 14 a. 5).^- ^A|<2}. <*) Aj- ;*) £| 7l ?_><>1 £1 E} ^1 ^ 

#*HH, #7] Aljr ^51^-^, ^ !§-7}s\. Aijro] vsync^l ^ ^iLoll vc\^\ ^ 

7) ^l^iS-^-E^ vsync ^-g- uV*l ^r^^l^l^l 7\}l ^ilr^H ; 

^71 ^El7l^l ISP S-EL ^Ji<Hl a}-e} ^-71 afll ^EH-lflA^ ^o] sfl^A] 7] 

7iM- S-f SIM 4>7l <=$^ ^7]S. Q^f>\±= *\}2 ^El^BJjAi; ^7l5l- ^Jl 

91 ^7l hsync^l q-^ ^j±<>11 nfe}- >£7l hsync ^l^^l ^ °- 

yV^Al^l^l S^-b *fl3 ^^^H; Aj. 7 i cg>g- ^el7l5l ISP ^Ji^ tq.E> 

^13 ^Ell-^A-1^ ^ o. H ].ol ^^A^lTm- S^- ElM Aj-BflS. ^71 ^E)7lS. ^ 
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pixel_clock^ ^ ;§j±ofl ii).^ ^-71 5}-^ pixel_clock ^IJl^ ^* ^ 

# Stt tiV^^l^l^l ^15 ^"f-^H: cgAj- ^&)7l^ ISP ^j±ofl # 

iHHr *fl6 Aj- 7 ) ^71^ ISP 2.^- ^iL°]l 4^ pixel.data ^1 

<43> tit}- y}^-^*]; -A]Aloflofl oj-s- ^Ia^ <^-# ^e)7l ^cq olelsEilo]^ 

^HH, ^7l ^M^-Sr aj. 7 ] ^-aj- GPKXGeneral purpose I/O)* ^^lt±S 

^ Al^ egAj- ^S]7]^ #^ofl ^^^7fl <£^Rr ^7)1; ^ #7] <tf 

7) A^7lS Ai^>fe ^-7^11- i^Rr ^-fr ^^SLS. 

<45> M. ^igSj ^Ajoflofl tt)-^. 5|.Aj. /flA^ <*)Aj- A-]^7l #<i) <Jl E-] 3E)| o] A- Wj-^ 

^H, ^71 sJ-aj- ^5.^^ ajj:^ vsync, hsync, pixel_ clock, pixel_data ^1 

<46> M. ^^o) j^t} ta}5J-;*) ^ ^Al<^]<Hl ttj-^. SHJ- ^flA4sf cg^- ^e)7l 7><^ <£l 3^ ol ^ 

H o Vl ?HH, ^-71 ^ 43l^i°11 ^ ^2.^ ^ ^7]s\- Aj^ol vsync^ ^ ^i, 
^712}- a}j:oi hsync-sq ^ ^j±, ^-7] pixel_clock^l ^ ^gJL, ^"71 <^^v ^e)7l^ 
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ISPClmage Signal Processing) %2L, ^ 2fl€ ^ ^iL, #7l ^M*!^ ^ 

3§ 5L71 3|J±, ^ ^-71 °1 u] 6] ^3} H7l ^Ji* S^Kr 

3 3L7l e^l^E-ll- 3E^V^ ^ 

<48> M. U}-^6_} ^.Cj- W>HJ-3l^l- AjA^l^ a}-^. S^j- ^flA}^ Aj- ^ ^ 7 | ;7>cq SlEl^Hi 

^^H, Bl-SJ Bfl^l^^- ^A} A]Jr ^iE], 3.7] efl^l^, ^ ^ 

<49> ^ y> 53-31*1- ^ A] 6j| 6fl 4€- 3^ ^Sl7l ^>^1 <^ 5)1 o] + 

a o Vl ?HH, ^-71 ajj: efl^^Bl^ vsync^l ^ ^i, hsync^l ^ ^JL, 

pixel_clock^| ^ ^1, ISP S.^ ^1, ^ pattern ^IJl ^iL# i^l-Ji, #7l ^ 

37l Ellxl^El^ height ^liL^l rfl^ ^iM- ifs}^ , #7l ^ 371 efl^^E^ 
width ^SL°ll cfltr ^iit ^Ir^b ^-^ A^. tr^f. 

<so> M. ^-^6] ^tf w>5J-*!tr ^^HHl ^31^1^ ^7l #21 ^b^H^ 

tt #31^, ^ ^7]s\- vsync^l ^ ^iLofl n}-^ SH?>V aji A^^-Bl 51 

vsync ^IJlSl h]-^ S^^M^l ^ll^Tll ; #7l ^^71^1 ISP 

^Ji°11 ^"21- ^7l afll cfTil^ ^^l ^-8r VSynC ^lJll" «>0l3fl^Al7l7ll4 

^.-f 31*1 ^-EflS. ^-71 ^sl7lS. ^6-Kr ^112^:^1; ^S-^sj- hsync-a) 

^ ^a.<Hl tc}-24r ^71 sH£ ^^S.-^Bl5l hsync ^IJl^l «M 5E^r ^b^^l ^1^1 
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S>^r ^3^:^]; ^^71^1 ISP S.B. tcj-e^- #7l *)13 ^l^l # 

^£1*1 hsync ^JM- «H 3fl^X| 7l 7\^ S-f 31 *t *\AA^- 

f>}^ ^14^: Til; #7l sJ-# -ffl^l^r^ 3 ! ^2±£) ^ 43 ^!1°J pixel.clock ^IJ: 

i 

^J£<*fl tt|-e} ^"71 S}-^- ^a^s^-eI^ pixel.clock 41 ;M aV^l 
^^171^1 ^ *fl5 ^7^1; >8-7l ^^7151 ISP 5.= ^iiofl tt)-e|- #7l *fl5 ^Tflsl 
^ SE^- «>^5]^ ^-8r pixel_clock ^1^1- w>olsfl^Al7l7lM- S.-^- ^Efls. 4M <3 

# *i&MS. ^sHr *fl6 ^7^1; ^ ^71 ^S]7l£l ISP 4^ #7l 

pixel_data ^l^S ^ol^^lTiM- S.^- ^7] *\z\7}3, ^SRr *fl7 

<5i> o)s\ 4M1*1 ^^tb4. 

<52> H-^ofl tcj-^ sK v ^1^1(301)^4 ^el 71(303) Tjr^l olE^M^: 

<53> £321- ^ (301)^1- ^^71(303) ^ A>ol^l ^£131101^(302) 

7} tifl^t}. ^ *lBl3ifl ol^(302)^ 4fl*| ^IJi. ^e)^-(304), *&*\ ^ 31*1^ 

El (305), ^>°1^(306)# iTO 1 }. 

<54> M. Oj ^XHHAi, oJ^V ^&)7l(303)^ ^^^-5. ^ ^ ^ 

S^>7ll 5L)^cll ol 2S^^7} o)ffr ^Sl^r *M^(306)£) <3^}*1 Sfl'i 
9X^. ^r, £3°fl ^ nfol^(306)ol oj^- ^El7l(303)^l- £r2]£)°l -S^l^M 5^^-, 

^1 *}°1^(306) *l-7l ^ DflS-Ell- ^l^-^l 'gJLS., ^E)7l 

(303)^1 i^^r ^ ^£E)7l- SSa^f ^-«fl (306)^1 °4tbgr cfl 

^ 
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<55> 3p o V ^(301)^ ^ oH*l# ^*r°l 

o) E| # ^^-5>J1, n cfl ol El 1- A/D(Analog to Digital) €^r*>H , B fl H^1°J ^V^t ^ 

31 o] b] 1- ^ el 7K303H 9l7}*}7] ^-7} ^OJl-I- ol^^l ^3 
71(303)^ #7] ^-71 -^Jiofl e7^H s)-# ^H(301)^ ^ 31 °1 

ZfZfo} 3}-^: 31 ol El » Jf^S)- -3-^ X^^-S ^^Tll 

sl^. SH* (301)^*3 #^^1^ -ilJ^b tb Sell°j£l ^1^-* ^ ^ 

71s}- vsync( vertical synchronization), H3l°j 3l£l Sf^t ^l^l^l 

-^-BflS ^sl^ t 3 ^ tM^- #Jl°J hsync (horizontal synchronization), A ^H^l 
<3 -g-715}-!- i4e!-3]^ ^€ ^1°J pixel.clock ^ ^ sMi^l 31 °1 e| # ^^>^ ^ 
€ 3Hi3 ^15L°J pixel_dataS. ^€^r. 
<56> ^ sHJ- ^(301)5.^ ^IJL # vsync, hsync, ^ pixel_clock ^IJl^ 

°1 ^l^o]^l ^15L°J^1, ofl*l S^r ^l^l^l^Hl 31^ ^iLl- X 

^•*>Jl, i4^^1 ^]S°J pixel_data^ ^ Sr^M 31 °] &\ # itrtr^. 
<57> 4V7I s}-# ^^i(301)S-^-El ^1 <#7] vsync, hsync, pixel.clock, ^ pixel_data^ 

^Bl7l(303)S. °j^5l7l *H1 a$X] o]e1 31^1^(302)51 ^e1^-(304)S °j 

<58> P>ol^(306)^r 31^-^1 H5>lH ^ Sl7l/^:7l 7>^ 312.21 (^31 , RAM)(^£Al )^ 

$Z^-d1, #71 31-E.sHl^ ^r-g-^ir 2l-# €^(301)ofl ^ ;gj£ §2 ^r-g-s)^ 
^31^(301)51 ^IHI- ^Htr HS-3.^ol i^tf. A>-g-sl^ ^ $\*) (301H1 t4El- 

*I1:sleH ^ ^-1(301)011 oi«ii A>-g-si^ ^^*>J1, s|-# ^1^11- ^H^r> 
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7} ^tr HSa^f i£^*H 6 > ?Vcf . SEtb $-*<t ^-r- *Hfe *M^(306) 

oil ^l*fl *)H^ GPIOCGeneral Purpose I/O) ^l^l ^tr^f. °1 41^^ 2-3 ^91$) ^1 
JlS. ^ £H£U ^l^sf tiHE-1 ^IsS. ol-f-o^ ^|7l ^-g; 

<59> n>ol^(306)^- sj-^l- ^l^(301)oi] tfltr ^^.1-* Bf^ ^l^l^Bl (305)^1 7]^-*> 

4. €*1 *lJl ^51^(304)^ *H^(306H1 ^*fl 71^-^ B)-<y e]]xlA E i (305)^ 

e^S. ^l^S-^Ei <g?|s)fe vsync, hsync, pixel_clock, ^ pixel_data 4] 

7\) iS3r€ vsync_l, hsync_l, pixel_clock_l, ^ pixel_data_l£r ^I^M 

(303 H ^^^cf. 

<eo> sfl^ (pat tern) ^IJ:^ (301)7}- #5^Rr *\)°}o] sfl^ ^Bfll- <*|^B] 

7l(303)<^l <£3 ^7l ^°lcf. 5r^ v ^H(301) iJH ojaJ- ^e}7l# Str*Ml <g±r 

^ 43^1(301)^ 7$^-°]] $\*\ t}-<y e^liE-K305)^l^i ^71(303)5. ^S)^ a] 

Jl^t tifl^H 3fl^ 0 l^f. °1 ^ «fl°H sfl^i^r oflsM 4^-4 ^ ^Efll- ^nf. 

rgrgrg 

gbgbgb .... 
bgbgbg .... 
grgrgr .... 



<bi> 00 : 



<62> 



<63> oi : 



<64> 
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<65> 10 : gbgbgb . . . 



<66> 



rgrgrg 



<67> 11 : grgrgr... 



<68> bgbgbg .... 



<69> fysfr ^(301) iJH ^le|7]# i^Rr sR> -fflAK301)S] ^-^Ml Ef<a 

efl^l^B](305)<Hl^ ^s]7l(303)5. #^£1^ ^IJL^b YUV ^^i^-S^, ^(pattern) 

^IJL^ YUV tfltl- ^iL* i^Ml 

<70> ^a} 31*1^(305)^ ^1^- ^ sfl^oil cfl*)- 3) ji-i- «fl^tfl f H4a^l 5*1=1 

[bl:b0] (306)^1 ^sfl ^a} e).^ (306H 7l^ sfl^ 

°fl tflt!: 3(1 € (pat tern) -iQJlS ^e)7l(303)°fl ^^tf. 

<71> P>^V7>X)S-, ^-Aj- ^A} (301)S^-Bl °H*1£1 3.7H Cfl^r ^iLS. 

W-°1^(306H ^^H, *H^(306H1 ^*fl €>H 31*1^ (305 HI 71^-^cf. ^ 

a^ E)-<a efl*l ^(305)^1 71^-^ ^1^1^151 3.7H tfltb ^iL^ B|-<a 31*1^1(305) 

S-^-Bl cgAj- ^ si 71(303)5. ol 1=1*1 3 ^ 3.7M ^ ^ 3.7] 41Jl, width 

* olul^oi ^ 371^1 tfl^ ^ijo] ^ H7 i a]jt ( height^ ^Efls. ^el^l 

(303 H 

<72> <^Aj- ^el7l(303)fe ^-7]^ ^ vsync_l, hsync_l, pixel_clock_l , 

pixel_data_l€- vfl-*M ^^3l *«fl ^MlS* 4^ (MPEG ^-8r JPEG HI tfl^ 

•y^o.SA-1 vsync_2, hsync_2, YUV(^S. ^ ^|Jl) #^tbcf. 
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<73> _E4 a> £4b ^ J£4c^ Bf<a elH^E-l(305H*| ^l^i -tlJL 31*1^1 

(401), 4^ 3.7] efl^l>iEi(402) ^ ^ 371 31*1^ (403)^1 ^H*^ tMS-S- M-B}-^ 

< 74 > £4 a> s.4b ^ £4^1 £.^1^ «>sf ^-ol a] J: 31x1^(401)^ [bl:b0] ^ 

ofl^ iL?V sfl^l 7-1 zl, b2 Ir^Hlfe sj€ b3 l^l^r vsync #5.4] 

b4 l^Hl^b hsync b5 ISP 5L= ^iL(^ ^ el 7l £] -^4 

5g 37] (402)^1^ ol n] ^1 ^| ^sg 37H cfl^l ^Ji<?] width ^1Jl7} ^^-SjjL, 

37] efl*l^BK403)°1]^ °H*13 ^ H.7H cflfV ^iL<y height ^l317> 
4. £4a, £4b ^ £4c<^l w><q- EWiE^ °1W^<?1 ?A°-S. 4^ 

<75> £5fe ^1^^01^(302)^ ul-Bfvflcl-. o]is} y £51- ^ 

^t) 5)1 01^(302) ^^51^ ^IJl ^ sf^^r -SMI^M) -£^4. 

<76> sj.^- ^1^) (301)3.^ B\ t>ms\^ # ^H*)^ sc 3) 01 oj a] 2j-.fr <£e|^- 

vsync ^31^ B)-^ eH*l^Bj(305)<>lH S.4a£| €>H ^IJ: 31*1^ (401)^1 b3 

°fl vsync 2} ^ ^JJl# *1H <J 51(501)5. ^1 ^E]f^ (502)<>ll 21*11 

vsync ^1 ^ol ul^5l7li4 ^^^1 ^Eflsl i_ VS ync 41 £.7} Qr\ . ofl^tfl, 

^lS(501)7> *>o]ol^ vsync -*1Jl7> ZLtflS. w>c>l sfl^S] jl , /^H a]J:(501)7> ^l^ 
vsync7> #^€4-. i_vsync ^IJl^ £4a^ 41 31 efl^l^B^ (401)^1 b5 1- 

s-ofl 7^<g ISP >0^( 503)1- A 6 ] #3LS. a||2 ^Bl-I-^H (504)^1 ^*fl w>o] 

afl^sH vsync_l.$-S. #^^7^-, #3|7> ^cf. ofl^tfl, i_vsync ^IJ:^ 
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ISP 2.^7} £ ^-Bflojig ntfls. wH^s)^ c^a o v ^e]7l(303)S. ^i^ZL, ISP ££7} 

<77> ^(301)3.^ ^ ^ £l ^ ^ olu]^^ ^jj. >£Efl 

1- ^el-fe- hsync -^JL^ 3E4a^l ^IJl efl^l^E^ (401)^1 b4 #^-<*f| tR 1 "^ hsync ^ 

^-§- *1H ^1JL(505)3. Sfe *fl3 ^#11^(506)^1 ^ hsync ^ ^ <>1 ^S^H- 
^r^i^^l i_h S ync5. ^l^tfl, *\]o) a]J:(501)7> hsync 

^13l7> zicfls. a]-o]5fl>hs] ji ( ^<>| a]^(505)7|- hsync7> 

£4a^ 11$- 31*1^(401)^ b5 ISP ^1^(507) S. s}^ 

^14 ^El^?3j^(508)<Hl tifolsflis]^ hsync_l^-S S-f efl^f ^7} 

^c}. ^, i_hsync ^IJlfe- ^lTinfl , ISP 2-^7f £ ^EjH^ zicflS. 4°! ^fl^ <H 
^&)7l(303)S ^i^rSlJl, ISP 5. £17} .2.5. ^^M^ S-f ^nf. 

<78> P>^V 7>^1 S. , -^l^i (301)-§--r"E"| °J ^ ^IJl # ^ 2}-^ efl °1 ^7ls}-# 

i4E}xfl^ pixel_clock ^l^l^r £4a^ 31*1^(401)^ b2 #^-^1 7i*J-<g 

pixel_clock^ *fl<>| ^1J:(509)S. ^ *fl5 ^Ell-^W (510 H sl*fl pixel_clock 

^ ^HM ^r^5]7m ^sq^l ^Bflo] i_ p ixel_clock-2-S. ofl^cfl, 

^ ^1J:(509)7> *>olol^ pixel_clock H$L7} H^S. vi\-o]^\^s\j 1> ^\)o] a1s(505)7> 
hsync7> i_pixel_clock°- i_pixel_clock -tlJ:^ £4a^ 

*±3L 5)1*1^(401)^ ISP 3.B. ^Jl# z\]o] ^1^(511)5. ^ ^16 ^El#s3]^ 
(512H1 ^«fl wHsfl^SM p ixel_clock_l-^ #^^7^14, S-f #Efl7l- 4gr}. ^ 

, i_pixel_clock -tl-Sfe °fl5&tfl, ISP 3.^-7} -& -^^H^ ZLcflS. «>o] c>| £\ 
e)7l(303)S ^i^slJi, ISP 5.517} .2.= ^nflo^ $}^(^x])o] ^cf. 
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<79> tyjfr ^(301)5.-^3 <y ^£)^r pixel_data HS.^ £.4a3 41s ell3 

^3 (401)3 b5 1-^-^1 ISP E£ 41 M ^1<H ^131(513)5. ^ *fl7 ^31-^3 

(514)<H1 3*fl w>olsfl^£l^ p ixel_data_lS. #^333, S-f 31*1 ^-tfl7> £3. ^, 
pixel_data ^IJH^ ISP S.JE.7} £ ^-Eflo]ig zztfls. 3 3 sj) ^ sq 3 ji, ISP 2.^7} 

^l-Hflol^ s-f 31^ ^"Bfl7> ^3. 

<so> ^(pattern) 3-^ 313^3(305) 1r £4a3 ^13 aI^l 313^3 

(401) 3 <^m*fl [bl:b0] 337l(303H ^3-3 3t!r ?A°-^ 
3, 3 A o v €3(301)3 «fl°H ^fl^^r 33^ Ajiol^ ( ^3 ^31 313^3(401)3 

ISP a^(b5)7> -gr(0N)<eI ^^13- 33 €4. 

<8i> +3% 3.7] f width a] ^ Bf<y 313^3(305) # £4b3 3.71 313^3 

(402) 3 ofl^tfl [bl5:b0] S^M &i^3, 333<H1 3^33 ^ €3 

(301)7} #^3-3^ H31<y3 ^ 3711- 33^£3. 

<82> ^ 27l , height 41 Jl^ €3 3-<y 313^3(305) ^ J£4c3 ^3 37l 313^3 

(403) 3 [bl5:b0] l~iH 33N3 ^ o.^ , 333°ll ^33 €3(301)7} 
%^33^r ^ H3133 ^3 3.71 # 33\H3. 

<83> v}o] ^ (306)^r ^71) SH£ €3°fl ^^Hr €3 3^ 313^3(305) 

d\) 7 j^}^ ( GPI0(General Purpose 1/0) 3-§-33 €3(301)3 <#« 0 > 

-S3d-§- #«fl 3-§-3:n. 54 3-41 €3» 333-?ll €3. 
<84> £6^r 333(302)3 t 2 -^ 33 \H 333. 33, £6* % v s3-3 3 
33(302)011*1 ^3tt ^ 33 33 # 3-5-3 ^3. 
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<85> £30] $\*] oiB]2|lo]^(302)ofl^ *lB]sq<H vsync_l, hsync_l, 

pixel_clock_l, pattern, ^ pixel_data Qs.^ 71(303)^ ^^l 1 }. 

^^s} 71(303 HI vsync_l, hsync_l, pixel_clock_l, pattern, ^ pixel_data 

<86> ^-^(602)^ ^51(601)5-^ ^ ^ RGB ^ 

HflS. ^^Al^lrf . SS. (603)^: 7]*\ ^7) RGB YCbCr BE^ YUV ^ 

BflS. pixel_data25 ^E] -^a^ (604)5. ^^€4. 

<87> TgB)^53} A ^(604)^ YCbCr, YUV 5^B| (formatter) (605)5. ^^5)^ £4a^l 

aJJ: efl^l^Bl (401)^1 b5 -=r^-°fl ISP *1H -ills A>-g-^-o} 

pixel_data# ^^W. 6 \}^, ISP 2.^7} ^r(ON) «?1 ^-f ^ ^ 5£ ^1^(603) 
^■i- pixel_data27> ^SjsH YCbCr ^^(605)^ ^-2.5. £M*luL, ISP 

JE.J=7}. _£.S(0FF)<tl (301)5. Jf ^j^ pixel_data7l- YCbCr, 

YUV S.^m (605)^1 ^^-^-5 ^d^^cf. 

<88> YCbCr, YVU ^3^(605)^ ^e)7l<q 2^ ^tb ^ ISP 5.^7} ^ 

ol vg-Bfl^A^ vsy nc_l, hsync.l, ^ pixel_clock_l ^H]f^A-1 (604)^ •§• 

pixel_data_l# ^^^-5 ^>#o]ji > isp SL^7\ >&3HH^ £3^ 

i_vsync, i_hsync, ^ i_pixel_clock -tUL^ ISP *\?) 7^1*1 pixel_data-fr 

"cMt 0 ! 11 !, f7}^]o £ ^ Ef<y efl^l^Ei^l height ^JJl, width ^ 



<89> YCbCr, YUV i «UEi(605)^ -#7] ^Olt ^^^-5 ^0} o]*.£\ <%^. W-^sj-yl^ ^ 

^tr ^^^.5^-1 -^3|-£l7l ^tr CCIR 656, CCIR 601^tfl£) YCbCr 4:2:2 ^Sr YCbCr 
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4:2:0^ tj) , IEtt MPEG°1 M- JPEG 3^ pixel_data^ = 5(1^ 

t 2 !, t 5 ?! -tlM vsync_2 hsync_2# #^^4-. 

# ^S] A^flc^, jD^A} ^ ^ ^ Cf^ gpj- ^6\] tfl-§- ^- 

^-^^S ^ ^^ofl ^^7)1- ^^^1^- 3£SL&o} ^ ^ Al^Ejo) 
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1] 

^■7} #^ofl =^1^5^ ^B]7l; 

^"71 <ffl*H Cfltb ^"71 E}-0] 31*1 ^EHl 7}^JL, #7] 

^•71 Spj- >*5H SJjMBl ^1 #3 ^Hl^H, ^ v 7l Bj-^ ell^l^E^l ^^Hg 

71 «V2.5. #^^1 ^ a] 71^1 °mo\} Til ^^al, ^7l 

[^T 1 * 2] 

*Hl^Ml sj-^i- ^H^-^ ^IJl^ vsync, hsync, pixel_ 

clock, pixel_data ^IJl-I- X^*>^ ^ ^71 

^lEl^ol^ ^l. 

[^^*o> 3] 

*IU*cN S^i, ^"71 s)-^ cfltb 3iL^ ^ ^715)- Ais<?l vsync ^1 ^ 

^ -^71 s\- *\3L9l hsync ^1 ^ ^iL, #7l ^ ^S-^B] ^£.2) ^ 

€ pixel_clock5| >y- 7 ] *| el 71^1 ISP( Image Signal 

Processing) S.B. ^iL, ^ sflU ^Jl ^iL, #7l °) ^ 3.7} 
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^7] ^ 3.7) ^ill- i^-sj-fe- ^A-ir ^^-3- 

^e)7l :£<2] °1e]3||o]^ 

aflllMI -*7l e]-^ efl^l^E^ ^a-] A]jr efl^E], ^ a7 ] 31*1 

3\ ^ 3.7] 31*1 if^rRr ^J^- S^IS *>^r SHJ" 431^^4 ^E)7l 

5] 

*fl4lHl #7] ®x\ efl^]^E^ ^ ^7ls}- ^Is^l vsyncS] ^ 3} 

H, ^r*] ^7ls|- -*1JL<?1 hsync^ ^ 3iL, #7] pixel.clock^] ^ ?§Ji, ISP S..E. 
^iL, 3l *fl^ ^iL» i^-Jl, ^ 3.7] 3l*|^E]^ height ^51* 5L^> 

°1 , ^-7] ^ H7l efl^l^E^ width ^AS. S}^- 3^ ^H<2}- 

i$^*<t 6] 

aflilMl &<H*1, #7] $\*\ ^s]-¥-^, 

^ ^7]5^- ^ljl^l vsync^] ^ ^i^l 4^ #7l -SH-S^M^ vsync <S 

Jl2] ^>$-§- ^^]7l*l ^ ^Ej^BflA-] ; 

#7] ^H]7l5] ISP 5.= ^^<H1 ^11 ^E]^?3]A]o] wfo]^^ 

Al7l7]q- s-f efl't ^Efl^. ^-71 <*)^ ^E]7lS ^l^Rr *fl2 ^E]§5J]A-]; 

^3] ^-7}s\- ^]Jl<y #71 hsync^] ^ ^iL<Hl 4^]- #7l 3.^31 
hsync ^1^] q-^j^- *]:?i*l ?H *f|3 ^ E] -g- S3] a) ; 
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^-71 aJ-# ^1^s.«-e^ S|-^ ^4 ^Is^l pixel_clock^ ^ 

^ #7l s^J- ^HS-^^) pixel_clock ^IJ:^ ^S-i: «>^i ££^r «>*i^|7M ^ 

^15 ^E^S-sflA^ ; 

^-71 *i&)7"|£) ISP 2.JEL ^-e} -#7) ^15 ^^l-€n>|^ wl-oi^ 

Al7l7]l4 3.^- ^-nS. #7} ^E)7]S ^I^Rr *fl6 ^E^^; 

#7} *\?17}$\ ISP 2.= ^iL°fl 4^ pixel_data ^IJl-I- *>H sfl^l ?1 7^- S. 

7] 

aflrM #71 d>o]^^. j$ 7 ] ^ 4H<4 GPIOCGeneral purpose I/O)* ^ 

T^lt^-S^ #7) SpJ- 4fl*i# *)H*1"& 33* ^£.5. sJ-^T- ^S)7l 

[^D" 8] 

#71 sj->£ $\*\s>) ^^ ^41*}^- #31; 

#7} Ef<y efl^iEH 71^-^ ^Jt# 71WVO.S, ^7] SpJ- ^H^Jf E|3 ^ 

*1 si ^^Ml ^^Rr #31; ^ 
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9] 

*I181M1 #^ ^31^ vsync, hsync, pixel, clock, 

pixel.data S.^}^ 33* ^ ^ -M*)- ^ej7l ^ <yE^l 

10] 

*fl8lMI &<>H, ^7l sHb v cflt> ^-S-^ ^ ^7l2|- ^}Jl<?1 vsync^l ^ 

^Ji, ^ ^71 3J- ^1x^1 hsync^ ^ ^1, #7] pixel_clock^ ^ #7l 
# ^Bl7l^ ISP( Image Signal Processing) S.H. sfl^ *1JL ^a., #7l 

^ 371 ^5L, ^ #71 ^ 37) ^iL» i^*Kr 53-8: 

[^D- 11] 

*H81M1 &<>H, ^"7] Bf<y 2)1x1 iEi^r €^ efl^l^E^, ^ ^y] 

iE) , £j 371 efl^l^El# S ^-^^5. Sffe sp 0 v ^i^r 

12] 

afllllMI &<H*1, ^IJl efl^l^E-lfe vsync^l ^ ^iL, hsync ^ ^ 

^-71 pixel clocks ^ 3}iL, ISP S.B. ^1, ^ sflEj ^IJ: 3}iL# i^>Ji, # 
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7} ^ 3.7} 31*1^^ height S^SH , #7l 371 elM^E)^- width 

13] 

S>7ll ^*Kr #7\}^, 

^ ^-7)^- vsync-2} ^ ^JiL^l ^-2}- #7l SH£ ^l^i^-^E^ vsync ^1 

Jl^i sfe <£*ui7l*l ^1 1 Til ; 

^7} ^e|7ls} ISP ^^.ofl oi-ej. #7} ^Til^l ^ & 

£r vsync w}ol2fl^X|7l7m- 5.-° efl^t ^-Efl^ ^- 7 1 ^^Ms. ^i^>^ ^12 

#711; 

-§-7lSl- ^ls<?l hsync ^1 ^ ^SL<>fl 4^ #7} 3)-# ^^£1 5>1 hsync ^1 

Jro) q-^^- til-*} 01^^171^1 ^ *H3#7ll; 

^"71 ^ Sl 71^1 ISP S£L ^i<^l n}-&|- #7] ^13 ^7^1^ tiV^. PE^r ^Sl^l & 

« 

^ hsync ^IJlI- «H sfl^Al 7l 7l M- S^- sfl *g <#7] *i&|7l5. ^i^>^ ^14 

#?J1 ; 

-$7] ^JlA^W-E^ sJ-# %£_si\ Ai^^i pi X el_clock *±SS>\ ^ 

^iL^l nq-el- 5H£ 43]A^«-Eisl pixel_clock ^IJl.^1 #^*l7l*l 
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%7\ *\?]7]2\ ISP" 3.1=. 4^ *fl5 #31^ Stt ^=1^1 & 

£r pixel_clock ^l^L* wHifl^Al^Tiq- 8)1 HI ^&|7lS. ^JM 

#7l ^Aj- ^e|7l^| ISP 5.= ^Jil n} 5 } ^7l pixel.dat a n}o]^^X\^}7]\^ $_ 
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1] 

10 



11 



12 




\J 



z 



[5L 2] 



z 



^ # *i e] 7] 



13 



14 



z 



11 

/ 




12 




vsync 






hsync 






pixeLclock 




pixeLdata 















15 





^5] 













CCIR 656 
/ CCIR 601 
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[5. 3] 



302 



301 



304 



303 



3| A cJ- A J1 A 1 



vsync 



hsync 



pixeL.dk 



pixeldala 



305 



-/- 



GPIO 



¥■ 




vsync_1 



hsync_l 



pixel_clk_l 



pattern 
pixel_data_l 

— / 



width 



height 



+ 



•3 -S- *)el?l 



IS. 4a] 

MAI aixi^Q 



401 



[bl: b0 
b2: 
b3: 
b4: 
b5: 

Ib7: b6] 



Sj £y g ^ oj 

vsync <ys£| 
hsync ^£ 

isp en 

□IMS 



4b] 



402 



[£. 4c] 

4^ 321 aixi^a 



403 



vsync_2 



vsync. 2 



Ycbor. YUV 

7^— 



b7 


bfi 


bfi 


b4 


1>3 


b2 


bl 


bO 



b 1 5 


bl't 




b2 


bl 


bO 



bl5 


bM 




b2 


bl 


hO 
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[5. 5] 



vsync: 



hsvnc 



pixel elk 



pixoLdata 



CPIO 



501 



uvsync 



502 



r>on 



i_hsync 



506 



509 



Lpixel elk 



Vebcr, YUV 



X 



510 



X 



X 



503 

vsync_l 



504 



507 

hsyne_l 



508 



511 

pixel__clk_l 



512 



513 

pixcl_data_l 



605 



304 



514 



pallern 




height 



306 



^ : pj 



width 



30H 
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[51 6] 



pixel dam 



1)02 



603 



cL 



vsync_1 






hsync__l 


pixel ..clk_l 


i — ; 


pnlLern 




pixel dam I 

/ 






pixel_clata2 




eVfl fl)*)^ 



width 



305 



[51 7] 



Sensor 


Vsync 


Hsvnc 


Pclk 


Data Format 


Size 




Active Pixel size 


Control m ethod 


AU-6M(Hynics) 


high 


high | posedge |CbYCrY 


1/4 inch 


VGA 


652x488 


I2C 


TCM821CMDaoshiba) 








UWY 


1/4 inch 


VGA 


660x492 


I2C 


OV7648 (Omnivision) 


low 


high 


posedge 


UYVY 


1/4 inch 


VGA 


640x480 


Serial SCCB 


OV7635 (Omnivision) 


low 


high 


posedge 


UWY 


1/4 inch 


VGA 


640x480 


Serial SCCB 


HV7.131G(Hynics) 


low 


high 


posedge 


BGBG - GRGR 


1/4 inch 


VGA 


652x488 


I2C 


PVO430DC (Pixelplus) 


low 


high 


negedge 


UWY 


1/4.5 inch 


VGA 


640x480 


I2C 




















ZR32312(Zoran) 


high 


high 


posedge 


BGBG- GRGR 


1/3.4 inch 


SXGA 


1288x968 


I2CCSMBUS) 


Bi8831 (Biom orphic) 


high 


high 


posedge 


GRGR- BGBG 


1/3 inch 


SXGA 


1296x1040 


3- wire serial int. 




high 


high 


posedge 


UWY 


1/4 inch 


SXGA 


1172x896 


I2C 


OV9620(Omni Vision ) 


low 


high 


negedge 


BGBG— GRGR 


1/2 inch 


i SXGA 


1280x1024 


Serial SCCB | 


MCM20027(Motorola ) 


posedge 


vclock low 


posedge 


GRGR— BGBG 


1/2 inch 


SXGA 


1280x1024 


I2C 


PT20503 (PICTOS) 


high 


high 


posedge 


GRGR- BGBG 




SXGA 


1280x920 


2wire serial int. 


PO1130K 


low 


high 


negedge 


UWYCCbYCrY) 




SXGA 


1280x1024 


I2C 
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